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EDUCATIONAL PROGRAMS FOR RURAL BANKERS:
USE OF A MANAGEMENT GAME
I. Introduction
Management games are an accepted component of the management
training program for farm and agri-business firms. Computerized games
have become a mainstay of many farm management courses on college
campuses (Meng, Boehlje) and games have been developed for use in
conferences and educational programs with fertilizer dealers,
supermarket executives, grain merchandising and feed supply cooperatives
(Babb, 1966; Babb, 1971; Greenlaw, Naylor, Babb, 1974; Babb, 1973).
Babb has stated that "Management games are quite flexible in terms of
of what can be taught. They have been used to teach basic management
concepts such as planning, control, organization and coordination.
They can be used to demonstrate economic principles and are especially
effective in the area of imperfect competition where we can say less
about behavior and performance. They can be used as an exercise to gain
practice in the use of analytical tools .... They can be used to teach
a subject his role in and contribution to a complex organization and to
give him a view of the way the parts fit together ..."
This paper describes a computerized bank management, gaming and
simulation model for non-metropolitan or rural commercial banks. In
Section II a description of the decision environment and the objectives
of using the game are presented. Salient features of the model used in
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the gaming process are discussed in Section III including the input
procedures, the budgeting process and the output. The market volume of loans
and deposits is a crucial component of this model, and the specific numerical
relationships used to estimate this market volume are ^mmarized in this discussion.
Finally, the cost and administration of the game are reviewed in Section
IV to demonstrate its potential use in bankers' conferences and in the
classroom.
II.- The Decision Environment
The bank management game described herein is designed to typify
the policy management environment of a commercial bank in a rural mar
ket containing three competing banks.—^ The county is specified as
the market area for the three banks. Agriculture is the principal
2/
industry in the county.— The banks are assumed to be in compliance
with national banking regulations and are members of the Federal Deposit
Insurance Corporation.
The objectives of using the rural bank management game are to:
1) Provide participants a learning experience in making policy
decisions that affect the acquisition and use of funds for rural banks
in an environment of changing market conditions and competition from
other banks. This experience includes determining the impact of
competitor's decisions on the market share of,loans and deposits, and
the composition of the loan and investment portfolio, as well as the
influence that exogenous forces such as county personal income, retail
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sales and other indicators of business and consumer conditions have on
market volume and income.
2) Increase the participants' appreciation for the tools and the
payoff of financial planning .and analytical decision making in bank asset
and liability management. To make profitable decisions and maintain
market share, the players must become knowledgeable in the interpretation
of financial statements and data analysis.
3) Generate discussion during the decision making process among the
bank management team members concerning the reasons for specific decisions
This discussion forces the participants to develop logical,, consistent
arguments for their decisions and enables team members with different
backgrounds and from different, institutions to compare analysis procedures
and learn new methods of evaluating data and decisions.
While various other bank management aides, games or simulation models
are available, most have been developed to reflect the management problem
of large urban banks (IBM Corporation, McCollough, Rausch, Robichek, '
3/Robinson).- The bank management game described here recognizes the
unique aspects of the market in which a rural or community banker must
operate, and enables him to identify, with the decision environment and
the gaming process. Furthermore, the model includes not only decisions .
with respect to the management of both the loan and investment portfolios,
but it also incorporates competition between the banks by including
management decisions with respect to advertising, service charges
and interest rates which determine the share of the loan and deposit
market captured by each bank.
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III. The Model
The mijor components and operations in the bank management game
model are described in the schematic diagram of Figure 1, and the input
and output data are summarized in Table 1. The following discussion will
concentrate on the major and unique features of the model.
The Decision and Input Data
The input data for the game is composed of. the decision input
supplied by the decision teams and values for exogenous variables supplied
by the game administrator. As shown in Table 1, the exogenous variables
reflect the economic characteristics of the local market and the bank
ing sector and can be specified to reflect,any desired set of economic
conditions,
Each bank management team completes a decision form for each six
month period of play. A management team must determine the average
annual time deposit rate, the loan officer's salaries, the service charge
on demand deposits, the advertising and promotion outlays for loans and
deposits and the Interest rates to be charged on the four different
categories of loans that can be made by the bank. In addition, decisions'
must be made concerning the composition of the loan and investment
portfolios during the next six month period. The principal goal of the
decision teams should be to make the maximum possible profit consistent
with an increase in the bank's capital structure over time through re
tained earnings. Consideration must also be given to a secondary goal
of maintaining a profitable market share of loans and deposits.
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FIGURE 1. STRUCTURE OF THE BANK MANAGEMENT GAME MODEL
Read Exogenous Data
s/
Read Decision and Test for Compliance
jskl
Calculate Total Market Demand for Loans and Supply of Deposits (6 Equations)
Read Last Period Balance Sheets and History File
\k
Drop Maturing Assets
Calculate Market Share of Deposits and Loans for Each Bank (6 Equations)
Calculate Additional Loan Volume for Each Bank Using
Market Share and Market Volume Data
V/
Allocate Time and Demand Deposits Using Market Share and Market Volume Data
vl/
Calculate New Balance Sheet: Spread New Loans over Maturity Table
Pay Federal Funds Principal and Interest Borrowed Last Period
\/
Calculate Reserve Requirement
Calculate Income Statement and Compute Taxes
Check all Regulations and Acquire Federal Funds if Needed
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The loan volume decisions represent the maximum outstanding
balance of each class of loans that is desired for the next six months.
These decision alternatives allow the bank management team to specify
policy limits for various categories of loans. The maximum outstand
ing balance may not be attained if-it is greater than the bank's market
share which is determined by the total market volume of loans available
and the interest rate and advertising decisions made by each management
team compared to the decisions made by their competitors. •
In contrast to the loan policy decisions, the investment decisions
involve the determination of the actual dollar amount of a particular
class of investments that is to be purchased or sold. A positive
investment decision results in an addition to the current outstanding
balance of investments, whereas a negative decision indicates that the
management team desires to sell the oldest items in the existing
investment portfolio before they mature. The program is designed to
check certain decisions against legal regulations and other policy limits
and reset these decisions at the maximum allowable if these limits are
exceeded.
The Computation Procedure
The first step in the computation procedure is to determine the
market supply of deposits aid demand for loans for the three banks.
Deposit Supply Equations
Based on previous studies (Goldfeld, Karbouche, Penson, Teigen) and
theoretical concepts of supply determination, the semi-annual county
stock of time and demand deposits supplied to the banks was hypothesized
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to be a function of county personal income, interest rate on time
deposits, yield on corporate bonds, a seasonal dummy, time trend and
lagged dependent variables. Income is the source of deposit funds,
so as county personal income increases (decreases), both time and demand
deposits are expected to increase (decrease). Consistent with the
concept of supply, as the interest rate on time deposits (price)
increases, the volume of time deposits would also increase. However,
since tiine and demand deposits are substitute uses for funds,.the volume
of demand deposits is expected to decrease with increases in the time
deposit rate. The interest rate on corporate bonds represents a
substitute use for time deposit funds, so as it increases, the supply
of time deposits is expected to decrease.
Both time and demand deposits have been growing rapidly, in rural
commercial banks, particularly since the 19^0*s, and the lagged de
pendent variable should reflect this deposit growth as well as the
natural autoregressive nature of most economic phenomenon. The dummy
variable is included because of the known seasonality of economic
activity in rural areas which is reflected in the volume of time and
demand deposits.
Based on these hypothesized relationships, the following deposit
supply equations were estimated:
Demand Deposits:
(1) DD = 2,360,364.5 - 222,615.8 (t)
+ 18.535 (CPI) - 464,534.8 (r^^^)
+ .3187 (DD-1) + .5559 (DD-2) + 53,343.0 (T)
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Time Deposits;
(2) . TD - -771,932.0 + 184,257.4 (r^jj) + 1.05 (TD-1)
- .042 (r^) (CPI) + 16,710.5 (T) ,
Where;
DD = Six month stock of demand deposits
(DD-1 and DD-2 denote the stock of demand deposits lagged one
and two periods respectively)
t = Dummy seasonable variable (1 = June 30, 0 = Dec. 31)
CPI = Annual county personal income in thousands of dollars
"r^jj = Annual yield on time deposits
T = Time (June 30, 1962 =0)
XD = Six month stock of time deposits
(TD-1 denotes the stock of time deposits lagged one period)
r, « Annual yield on corporate bonds
b
These deposit supply equations and also the loan demand equations
that follow were estimated using data for the years 1961 to 1972 from 18
rural Oklahoma counties with total bank deposits of $12 million to $30
4/2
million as of June 30, 1972.— The R for the time deposit equation
is .99, and all parameters except the product of county income and
yield on corporate bonds are significant at the 5 percent level or greater
and are theoretically consistent. The county income—corporate bond
yield parameter is not significant at the 5 percent level but is
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included to represent the substitute relationship between time deposits
2
and bonds. The R for the demand deposit equation is .94, and the
parameters exhibit the expected signs and are all statistically
significant at the 1 percent level.
Loan Demand Equations
Using the concepts of demand determination and previous studies
(Hesser, Lins, Penson), the semi-annual volume of agricultural real
estate and agricultural production loans demanded from commerical banks
was hypothesized to be a function of county personal income, an index
of farm prices, the interest rate on real estate and production loans,
a weather index, a seasonal dummy, time trend and lagged values of the
dependent variable.
County personal income is included as a proxy for net farm income.—^
Since income represents the availability of internal funds to finance
farm inputs, the volume of agricultural real estate and production loans
is expected to decrease (increas-e) as income increases (decreases).
With increases in farm prices, more inputs will be demanded and real '
estate values are typically driven upward. Thus, more debt is usually
required and can be supported by the collateral and repayment capacity.
As an indication of potential productivity, the weather index.is also
expected to reflect increases -in farm input purchases and thus loan
volume. Consistent with demand theory, the interest rates and loan
volume are expected to be inversely related. The time trend, lagged
dependent and seasonal variables have similar functions as in the
deposit supply equations.
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Based on these expected relationships, the following agricultural
loan demand equations were estimated:
Agricultural Real Estate Loans;
(3) AGREL = 1,237,394.1 - 1.482 (CPI) - 211,185.8 (r )
+156.32 (IFF) + .990 (AGREL-2) + 7,560.8 (T)
Agricultural Production Loans; . .
(4) AGPROD = -372,823.0 - 99,106.4 (t) - 2.18 (CPI)
+1,572.44 (IFP) + 1.097 (AGPROD-2) - 93,829.7 (r )
P
+ 8,381.6 (WI)
Where:
AGREL = Six month stock of agricultural real estate loans
(AGREL-2 denotes"the stock of agricultural real estate loans
lagged two periods)
CPI = Annual county personal income in thousands of dollars
^0^ ~ Annual interest rate on agricultural real estate loans
IFP = Index of farm prices
T = Time (June 30, 1962 = 0)
AGPROD = Six month stock of agricultural production loans
(AGPR0Dt2 denotes agricultural production loans lagged two periods),
t = Dummy seasonal variable (1 = June, 0 = Dec. 31)
^p ~ Annual interest rate on agricultural production loans
WI = Index of weather conditions "
The real estate demand equation has an R^ of .88 and all parameters
have the appropriate signs. The interest rate, time and lagged dependent
variables are significant at the 1 percent level., County personal
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income is significant at the 10 pcercent level, and the index of.farm
prices is not significant but is included because of its theoretically
2
consistent sign. The R for the agricultural production loan equation
is .95 and all parameters expect county personal income are signficant
at the 5 percent ,level or greater. Even though it is not significant,
county personal income is included in the equation to reflect the
substitution relationship between savings and debt.
The semi-annual volume of commercial and installment loans de-
, manded from commercial banks was specified as a function of county
personal income, county retail sales, interest rates, a seasonal dummy,
.time trend and a lagged dependent variable. As with agricultural
production and real estate loans, the volume of commercial and install-
ment loans is expected to be inversely relatfed to both county personal
income (a substitute) and interest rates. County retail sales is
a proxy for business activity in the community, and it is expected that
- as retail sales increase, commercial loans would increase because of
larger inventories and new business construction. Installment loans
would also increase with sales because of more credit purchases
(assuming no change in personal disposable income).- The time trend,
lagged dependent and seasonable variables are similar in function to
those in the deposit and agricultural loan equations.
Based on these hypothesized relationships, the following loan
demand equations were estimated;
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Commercial Loans:
(5) COMML = -37,415.7 + .8947 (COMML-1) +3,450.2 (T)
+8.95 (CRS)
Consumer Installment Loans: . r •
(6) INSTA = 48,82i.l + 8.45 (CPI) + .898 (INSTA-1) - 2,168.0 (T)
Where:
COMML « Six month stock of commercial loans
(COMML-1 denotes commercial loans lagged one period)
T « Time (June 30, 1962 =0)
CRS = Annual county retail sales in thousands of, dollars
INSTA = Six month stock of consumer installment loans
(INSTA—1 denotes consumer installment loans lagged one period)
CPI = Annual county personal income in thousands of dollars
A
The commercial loan demand equation has an R of .88 and all parameters
are. significant at the 10 percent level or greater. The R^ for the •
consumer installment loans equation is .92 and all parameters except time are
significant at the 1 percent level.
Market Share of Loans and Deposits
Once estimates for the market volume of deposits and loans have
been obtained, each bank's market share for each class of deposits and
loans is determined. The market share of loans and deposits for each
bank is a function of the difference in interest rates and service
charges for that bank compared to the market average, the change in
interest rates and service charges compared to previous periods, the
change in interest rates and service charges compared to the change in
f
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the market average, the number of banks in the market and the size of
the market. Market share relationships were estimated based on data
obtained from a survey of Oklahoma bankers. Because of only a 50 percent
return on the survey, the data were incomplete and the statistical results
2are very weak. For example, the R. range from .56 on the demand deposit
equation to .07 for agricultural production loans. However, the service
charge parameter is highly significant (1 percent level) in the demand '
deposit equation, and except for agricultural production loans, the
advertising variables are significant at the 20 percent level or greater
in all equations. The low R *s and statistical insignificance of some of
the variables was disappointing. However, testing of the model with the
estimated equations resulted in reasonable allocation of the market demand
and supply volumes of deposits and loans. Further research to estimate
(ihe market share equations would provide useful information for decision
making by bankers as well as for use in the management game.
Financial Calculations
The remaining calculations performed within the model implement
the decisions for each bank and determine the consequences of these
decisions in terms of the profit and loss statement, the balance sheet
or statement of condition and a table of Investment and loan portfolio
maturities. The sequence of calculations is summarized in Figure 1,
The Output
The output received by each bank management team member consists
of four pages. On the first page, the statement of condition or
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balance sheet for the bank is sunmiarized (Table 2.) . This
balance sheet identifies the various categories of assets owned by the
bank as of June 30 or December 31 of the appropriate decision year and
the liabilities and capital account for the bank. On the liability
side of the balance sheet the "Fed Funds Purchased" account will show
the amount of Federal Funds borrowed when a particular bank does not
have enough cash to meet its operating cash and federal reserve re
quirements on deposits. The "Capital Stock" and "Surplus" accounts do
not change, and each period's net income after taxes is accumulated
in the•"Undivided Profits" account on the Statement of Conditions.
Various financial ratios are also shown on the first page of ouput.
The income statement for the previous six month period is shown '
on the second page of the computer output (Table 3). This
statement suiranarizes all income and expense items and also provides
a detailed breakdown on interest income and interest payments. Interest
paid on "Federal Funds" in the income statement is on Federal Funds that
were borrowed in the previous period. The interest due on Federal Funds
that were borrowed this period but won't be repaid until next period is
shown at the bottom of this page of output.
The third page of computer output (Table 4) summarizes
the decisions that resulted in the financial consequences summarized
in the accompanying tables. These decisions are listed in the same
format as the decision form which was completed by the management team.
In addition, a "Table of Portfolio Maturities" is provided on the third
page of output. Each row in this table shows the amount of cash in the
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form of principal payments or maturing investments that will come due
at the end of the period designated in the column heading. For
example, as shown in Table 4, of the $500,000 of 1 year
government securities that the bank owns, $300,000 are due now and $200,000
will come due at the end of the current period. The total for each colunm
Indicates the amount of cash from principal payments and maturing in
vestments that will be available for reinvestment In loans, bonds or
securities at the end of the period designated by the column heading.
Asummary of the new loans that were made during the last period is also
shown at the bottom of the third page of computer output.
The final page of the output (Table 5) provides economic
and statistical information that can be used to make decisions in the
upcoming period. First, county economic and market data for the current
period is provided including averages of the advertising outlay, service
charges, officer's salaries, time deposit payments and Interest rates
for the three competing banks. In addition, market share information on
loans and deposits for the three banks is provided. At the bottom of the
final page of output, information is provided concerning the rates that
"ill be paid on new investments in securities and municipal bonds, and
the cost that will be Incurred to buy Federal Funds during the upcoming
period. In addition, ranges are provided to indicate the expected
values for county personal income, county retail sales, the Index of
farm prices and the prime interest rate during the upcoming period.
IV. Administration and Evaluation
The bank management game is currently designed to be executed on
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6/
an IBM 360 Model 65 computer. - It requires 160K of core space
to compile the program and llOK for execution. If the program is stored
on disk and accessed for execution, approximately one second of CPU
time is required per period for each bank included in the analysis.
At a rate of $480 per hour of CPU time, the computer cost amounts to
ajpproximately 13 cents per bank per period. Although the decisions
are currently executed in a batch mode, conversion to an interactive
time—sharing mode would be possible to reduce the turn around delays
and provide immediate feedback on the financial consequences of
management decisions.
The game can easily be administered by one professional person
with the aid of a-key punch operator to punch the 12 decision input
cards per county for^ each play. Playing the game requires at least three
individuals, but no maximum number of participants exists since two
to four man decision teams can be used and each group of three decision
teanis. can be assumed to be competing in a different market.
Although the bank management game is structured for three competing .
banks in a rural area, it can be adapted to many different situations.
The exogenous data containing national, state and county economic and
statistical information can be compiled for any past period of time or
can be selected by the administrator to illustrate any desired type of
economic condition or geographic region. The size of the banks
included in the game can be easily altered with minor changes in the
beginning input cards and changes in the exogenous variables for each
period of play. All three game banks can be assumed to be identical
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in size, or different size banks can be incorporated in the game. The
total market equations for loans and deposits as. used in the model would
appear to be adequate even if the game banks and market area deposit
supply and loan demand are assumed to be significantly larger than the
sizes and volumes currently used.
The bank game has been used for three consecutive years in the Iowa
School of Banking, the Iowa Agricultural Credit School, the Indiana •
Agricultural Banking School, and the Oklahoma Intermediate School of
Banking as well as in other conferences and in the university classroom.
With an appropriate introduction, both bankers and students are
enthusiastic to participate in the game and become readily involved.
Certainly, part of the explanation for the enthuastic response .has to
be the challenge and entertainment associated with the gaming exercise.
As with any gaming technique, it is difficult to obtain quantitative
evidence of the benefits, derived in using the bank management game.
However, participants have commented that the game has made them-more
aware of the types of policy decisions required of bank management
personnel, the data necessary to make these decisions, the analysis
procedures that can be used and the role of competition in commercial
banking. Specific examples of educational benefits and/or learning
experiences noted in conference evaluations and personal conversations
with bankers include the evaluation of after-tax earnings of municipal
versus government bond investments, the penalties of excess cash and the
importance of flow of funds analysis to determine the proper loan and
investment strategy, the relationship between advertising expenditures
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and market share of loans and deposits, the important role that personal
income and retail sales play in determining the level of deposits and
commercial and installment loans, the impact of loan policy limits on
market share and bank profits, the impact of spread or margin rather
than absolute rates on bank profits^ and the potential conflict between
growth or increases in market share and profits in commercial banking,
V. Conclusions
One of the serious problems faced by rural commercial banks is the
training of new employees for management positions. Educators face a
similar problem in making- the student in the classroom awarfe of the
problems encountered and the decisions that must be made by bank
management personnel. One method that can be used to facilitate the
understanding of departmentalized employees, management trainees or
students of a complex firm such as a commercial bank is to utilize
a management game.
This paper has described a management game for rural banks that
can be used to facilitate the education and training process. Using
the game enables a participant to be exposed to a concept or an
analytical procedure and then prove to himself the relevance and use
fulness of that concept or procedure by utilizing it to make a manage
ment decision and suffering the consequences of that decision. As
suggested by Babb, the gaming exercise enables the participants to
determine their "role in and contribution to a complex organization"
as well as the interrelationships between competing organizations or
firms (Babb, 1973), Bankers who have utilized the game have commented
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favorably as to its consistency with reality.
The model,used in the gaming exercise is unique because it
simulates the competitive environment of commercial banking as well
as the interrelationships between liability and asset management
decisions and profitability, A promising additional application of
the model is to use it in a simulation mode as a research tool to
determine the financial consequences of' various bank, management
decisions or strategies in a competitive environment. As currently
used, it provides an inexpensive and effective method of teaching
bank management concepts by allowing participants to analyze management
problems, make management decisions, implement management strategies,
and experience the financial consequences of those decisions and
strategies.
. N.
FOOTNOTES
—^At least three individuals are required to play the game, but no
maximum exists as to the number of participants. Each individual or
decision team is assigned to one of the three banks in the market area.
For a large group of participants, several county market.areas, each
containing three competing banks can be used.
2/ ' . .
— However, the model is structured so that other primary industries
can be -substituted for agriculture. To modify the model to include other
industries, the total market volume and market share relationships to be
described shortly must be respecified.
3/— Bank management simulators have also been developed by a number
of commercial banks for internal management use, but their characteristics
have not been published in the literature because of the confidential
nature of the data and model.
4/— Although the data and estimates are specific to Oklahoma, they
appear to be representative of rural conditions and should be adaptable
to applications of the game in other rural areas. For a detailed discussion
of the estimation and statistical properties of these equations, see (Fisher)
—^Net farm income on a county basis is published only every five years.
—^The program has also been converted recently to run on CDC equipment.
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